HE PRESENT study was conducted at the Experimental Farm of the Faculty of Agric., Mansoura University. Six treatments were arranged in Randomized Complete Block Design with three replications as follows: 50% and 100% from the recommended doses (RD) of NPK, 300 Fe mg L -1 + 50% from RD of NPK, 50 Cu mg L -1 +50% from RD of NPK, 100 Zn mg L -1 + 50% from RD of NPK and Fe + Cu + Zn + 50 % from RD of NPK. Micronutrients were added as foliar application while NPK as soil addition. Obtained results indicated that all treatments under investigation significantly affected all traits. The highest values of vegetative growth parameters including fresh, dry weight of bulb and total yield as well as N, P, K, Cu, Fe and Zn, beside nitrate reductase activity in onion bulb recorded with using 50% NPK as soil addition and foliar application of (Fe + Zn + Cu). NO 3 -N and NO 2 -Nin onion bulb also recorded the highest mean values with the untreated plant (control). The highest availability values of N, P and K in the soil after harvesting were recorded in case of the addition of Fe + Cu + Zn + 50% RD from NPK.
production. Micronutrients have a great role in the fertilizer program to achieve higher and sustainable crop yields. Foliar application of micronutrients such as Fe, Zn, Mn and B could be beneficial as to prevent nutrient deficiency and to avoid soil problems that affect their availability. Kamel (2001) reported that spraying onion plants with solution containing 300 mg L -1 of micronutrients chelate (Fe-EDHA, 6% Fe; Mn-EDTA, 12% Mn and Zn-EDTA, 14% Zn) four times significantly increased total yield and total contents of all studied nutrients. El-Tohamy et al. (2009) revealed that essential oil, growth and yield of onion plants significantly increased by the application of Fe, Zn and Mn compared to control plants. The results showed that the high concentration of Fe and the low concentrations of both Zn and Mn had the best effects compared to the other concentrations. Durgude et al. (2013) reported that the highest total uptake of total nitrogen and iron by onion was found in foliar treatment of 0.5 % FeSO 4 .
Mineral fertilizers are considered to be an important source of macro-and microelements in crop production. Continuous application of mineral fertilizers may adversely affect soil chemical composition, nutrient imbalance, soil degradation and crop yield. Nitrogen, phosphorus and potassium (NPK) are necessary for onion plant growth, maturity, bulb yield and quality. El-Desuki and Sawan (2001) concluded that NPK uptake and bulb quality increased with increasing level of NPK fertilizer up to 132:96:96 kg fed ) as well as NO 3 -N of onion bulb. Shaheen et al. (2007) recorded the highest values of K, Fe, Mn and Zn as well as the content of total protein, N, P, K, Mn, and Cu of onion recorded a good positive correlation with the increasing phosphorus levels addition. The present study was undertaken to study the effect of macro-and micro-nutrients on chemical composition of onion and their soil bioavailability.
Materials and Methods
The present study was conducted at the Experimental Farm of the Faculty of Agric., Mansoura Univ. with 6 treatments arranged in Randomized Complete Block Design with three replications as follows: 50% and 100% from recommended doses (RD) of NPK, 50% from (RD) of NPK + 300 mg L -1 Fe, 50% from (RD) of NPK + 50 mg L -1
Cu, 50% from (RD) of NPK + 100 mg L -1 Zn and 50% from (RD) of NPK + mixture of the same rates of (Fe + Cu + Zn). Micronutrients were added as foliar application while NPK as soil addition.
The soil texture of the experimental site is clayey (sand: 23.1%, silt: 30.1% and clay 46.8%), and having pH: 7.85, EC: 3.91 dS m , iron 300 mg L -1 and copper 50 mg L -1 solution was sprayed 30 and 45 days from sowing. The source of micronutrient for Zn, Fe and Cu were EDTA. Onion handily yielded at 1 st week of May and plants were collected in groups to dry for 10 days then onion yield components took place. The following parameters were recorded: fresh and dry weight of bulb (g/plant) and total yield (ton/fed). Elements of N, P, K were determined according to Mertens (2005a, b) , NO 3 -N, NO 2 -N and nitrate reductase activity (Singh, 1988) as well as Fe, Zn and Cu (Kumpulainen et al., 1983) . Soil availability of N, P and K were measured in the soil samples after harvesting as reported by Reeuwijk (2002) .
Data reported for chemical content of onion plant and soil availability were assessed by analyses of variance (ANOVA), Duncan and the least significant difference (L.S.D) method was used for any significant differences at the P< 0.05 levels between the means of treatment values to the methods described by Gomez and Gomez (1984) . All the analyses were conducted using software computer CoSTATE.
Result and Discussion
It is evident from Table 1 that NPK and micronutrient treatments revealed clear significant differences of vegetative growth parameters. The listed data showed that 50% from RD of NPK + (Fe + Zn + Cu) treatments recorded the highest values of plant height, fresh and dry weight of onion plant foliage comparing with the control treatment without adding any fertilization. The rate of the increasing was 33.44, 30.57 and 30.95% for plant height, fresh and dry weight, respectively. These results indicated that (Fe + Zn + Cu) micronutrients when used with NPK fertilizers interaction supplied plant nutrients and provided, better growing conditions which helped for getting proper vegetative growth.
The increase in yield might be due to applying nitrogen improving the vegetative growth and increase in net assimilation rate and accelerating the photosythates in storage organs of bulbs resulting in an increased diameter and weight of the bulb (Sharma, 1992) . In addition, the effect of P and K on growth components could be explained through its roles, which is extremely important as a structural part of many components, notably nucleic acid, and phospholipids. In addition phosphorus plays an indispensable role in energy metabolism; the high energy of hydrolysis of phosphate and various organic phosphate bonds being used to induce chemical reaction. The stimulating effect of NPK combination on the above mentioned characteristics were confirmed by Jilani et al. (2003) who found that NPK doses resulted in the tallest plant height and maximum number of leaves per plant, compared with control treatment (00:00:00 NPK). These results are in harmony with Yaso and Abdel Razzak (2007) , Kandil et al. (2013) , Kamble & Kathmale (2015) and El Dardiry et al. (2015) . The increase in yield by mixing of micronutrients as Cu, Zn and Fe might be due to it is essential for plant metabolism; it is one of the constituents of certain oxidizing reduction enzyme, therefore, its role in plant metabolism and participation in oxidation-reduction action. It checks certain diseases and improves the growth of plant. As for zinc, El Gamelli (2000), Bose et al. (2009) and Alam et al. (2010) stated that the plant height and fresh weight of leaves were positively affected by application of micronutrients. Fresh, dry weight and total yield of onion plant as affected by application of NPK and microelements were represented in Table 2 . The resulted data mentioned that the highest values were recorded at 50% from RD of NPK + (Fe + Zn + Cu) comparing with using the control with no addition which recorded the lowest values of the mentioned parameters. The increase in yield might be due to applying nitrogen which improving the vegetative growth and increase in net assimilation rate and accelerating the photosythates in storage organs of bulbs resulting in an increased diameter and weight of the bulb (Sharma, 1992) . This results were in harmony with Yaso & Abdel Razzak (2007) , Kandil et al. (2013) , Kamble and Kathmale (2014) and El Dardiry et al. (2015) , they found that Giza 20, Giza Red and Texas Early Yellow Grano X Giza 20 cultivars were significantly better in most of the studied characters in both seasons. They also added that, mineral fertilization of onion with 214.2 kg N + 71. Table 3 showed the interaction effect of soil addition of NPK fertilization and foliar application of micronutrient on N, P and K concentrations and its uptake ( Fig. 1 ) of onion plant comparing with the untreated plants. All present treatment significantly affected N, P and K concentrations and its uptake, using NPK fertilization increased traits with increasing up to 100% RD. Adding some micronutrients + 50% RD increased N, P and K% and its uptake followed by 100% NPK. It means that the highest best chemical quality N, P and K% of onion bulbs was associated with the plants which received 50% from RD of NPK + mixture of some micronutrients with the levels under study.
This might be attributed to the chemical NPK form with more availability and solubility for plant absorption. Moreover, increasing the levels of NPK in root zone caused an increase in its absorption by plants, consequently increased the ability of plant roots to uptake more nutrients in plant tissues. Many investigators had a good accordance with that which obtained in this script; Diriba-Shiferaw et al. (2014 ), El Dardiry et al. (2015 and Singh & Ram (2015) . The results in Table 4 revealed that the effect of all treatments under study significantly affected contents of Zn, Fe and Cu and its uptake mg/plant as illustrated in Fig. 2 ., in bulb of onion. The contents of Zn, Fe and Cu in bulb onion recorded a good positive correlation with application of NPK and micronutrients. In addition, the differences between adding of all treatments comparing with using NPK in single form and the untreated plants were great enough to be significant at 5 % level. It means that, the best chemical content of onion bulbs was associated with the plants which received 50% NPK plus (Fe + Zn + Cu).
Significant increases in contents of Zn, Fe and Cu and its uptake in bulb onion due to the foliar application of micronutrients Fe, Zn and Cu confirm that foliar fertilizers are absorbed right at the site where they are used and are effective sources of traits and better nutrient uptake by onion bulb under foliar fertilization.
Zinc, iron and copper contents in onion bulb was maximum in the treatments where (Fe + Zn + Cu) was applied with 50% NPK. Zinc, iron and copper uptake deserves special attention because our soils are deficient in micronutrients and are largely immobile. As a result of limited soil availability, zinc, iron and copper is applied as a foliar spray. Foliar fertilization of crops has been considered a precious supplement to the application of nutrients under adverse soil and environmental situations, low soil nutrients bioavailability, hard top soil, and decreased root activity during the reproductive growth stage of plants (Alkaff and Hassan, 2003) . It facilitates timely translocation of deficient nutrients to plant system through leaf tissues (Chattopadhyay et al., 2003) . Foliar fertilization enhances nutrient use efficiency of crops (Fageria et al., 2009) . Contents of nitrate, nitrite and nitrate reductase activity in onion bulb were recorded in Table 5 . Nitrate concentration measured in onion extracts ranged from 75.09 to 91.5 mg kg -1 of fresh weight. The highest level of nitrate 91.5 was observed in extracts treated with 100% from RD comparing with other treatments and the lowest value was recorded with the untreated plants. MAFF (1987) reported that nitrate contents in vegetable crops vary enormously, ranging from 1 to 1000 mg kg -1 of fresh weight. According to this classification onion belongs to division I; crops containing low nitrate concentration (> 250 mg kg ) when treated with 100% NPK from RD and gave the lowest level of accumulation when treated with the untreated plants. These levels were in the safe extent (10 mg kg -1 FW) and do not cause any toxic effects. As for nitrate reductase activity recorded the highest mean values with 50% RD plus (Fe + Zn + Cu) comparing with using 100% NPK from RD which recorded the lowest values. The results are in good agreement with those reported by Zaki et al. (2014) was observed that high accumulation of nitrate and nitrite was observed in extracts of both cultivars when treated with 100% RD while, treatments with 50% RD decreased the contents of nitrate and nitrite. The effect of different treatments was found significant effect on soil available N, P and K after harvest of onion (Table 6 ). The significantly highest available N, P and K (70, 10.1 and 277.1 mg L -1 ) were recorded by treatment 50% from RD of NPK + (Fe + Zn + Cu) comparing with the control which recorded the lowest values. Increased availabilities of N, P, and K may also result from changes in soil nutrient turnover rates due to altered ecosystem properties. Soil nutrient turnover rate consist of decomposition, mineralization, weathering, chemical complexation, adsorption or nutrient uptake by crops and soil organisms (Marrs, 1993 ) were recorded in 125 % recommended dose of NPK to onion appears to be improving soil fertility. TABLE 6. Soil availability of N, P and K as affected by NPK application and some micronutrient
Conclusion
NPK and some micronutrients (Fe + Zn + Cu) can be used in field to enhance the crop nutrient absorption and to have a good quality of onion and decrease accumulation of nitrate and nitrite. It can be concluded that using 50% NPK from recommended dose and mixture of micronutrients (Fe + Zn + Cu) influenced the economic yield and high quality of onion plant. 
